ftee'd PCT/PTO 



1 3 JAN 2005 



(19) mist *nWf5f*ftt 81113 

(43) gE?4>B8B 
2004^1 £22 B (22.01.2004) 




PCT 



i urn iiiiiui d iiini nm uiu Eini nn i [i in urn nm urn mu nni im imin mi mi mi 

(10) @BS-5*Bfl## 
WO 2004/007636 Al 



(51) mnftViXM': 

(2D m&mm^: 
(22) mn&mu: 

(25) @B?ttilSI<DWfS: 
(26) 

(30) gffeft-?— 

$#Bl2002-207287 



C09K 11/08, 11/56 
PCT/JP2003/009032 
2003 *P7 El6 B (16.07.2003) 

B*8§ 

2002 ^7 ft 1 6 B ( 1 6.07.2002) JP 



(71) HllilX(*S$(»<±r<DjiSHI=O^T):»mm^ 
XIEttsCwtt (FUTABA CORPORATION) [JP/JP]; T 
297-0033 * Mm *£6 2 9 Chiba(JP). 

A (KEIO UNIVERSITY) [JP/JP]; T 108-8345 

mS«5^E=S-TBl 5§4 5#Tokyo(JP). 



(72) mA%\ft&.V 

(75) S6B^#/aiSiX (*BICOt^T<0^-): ©SP 
(ISOBE,Tetsuhiko) [JP/JP]; T 223-0061 #3£JII !S 

¥S3ft Kanagawa (JP). BBSS 4& (HATTORI.Yasushi) 
[JP/JP]; =P 223-0061 #^Jl| Si «ti£rti 7&it& BS = 
TS14|1^ SIS^^fSX^A Kanagawa 
(JP). &M 26* (ITOH^higeo) [JP/JP]; T 297-0033 

ft Chiba (JP). S*g ffiSfc (TAKAHAS HI,Hisami tsu) 
[JP/JP]; T 297-0033 ^FS» AS 6 2 9 3*^m 

?-X3H*3t#ttl*3 Chiba (JP). 

(74) ttSA: JH<S Pi^ (KAWASAKI,Takao); T 105-0001 

mjK«5;SE i ti 9#2f m«tfju 8 (8 

Tokyo (JP). 



= (54) TiUe: CO MPOSITE NANOPARTICLE AND PROCESS FOR PRODUCING THE SAME 



— (54) «&ty fiT &i;^(DgJS^i* 



V© 

o 



o 



I , 



c 



?-*y*5m NaaS 
fc^V*^ Zn(N03)2 + Mn(N03)2 
0--<KNa^S)S(«e5>xJUacr)^) 



A ...PURE WATER OR DEION1ZED WATER 

B. .. STIRRING/STANDING IN NITROGEN ATMOSPHERE (REMOVAL 
OF DISSOLVED OXYGEN) 

C. .. STIRRING 

NITROGEN ATMOSPHERE 

D. .. AQUEOUS SODIUM CITRATE SOLUTION (DISPERSION 
STABILIZER) 

AQUEOUS MPS SOLUTION (SURFACE MODIFIER) 
AQUEOUS ANION SOLUTION, Na2S 
AQUEOUS CATION SOLUTION, Zn(N03)2 + Mn(N03)2 
AQUEOUS SODIUM SILICATE SOLUTION (MATERIAL FOR 
INSULATING SHELL) 

E. .. STIRRING/STANDING IN NITROGEN ATMOSPHERE 

F. .. STANDING IN DARK 



(57) Abstract: Composite nanoparticles which are 
nanocrystal particles independently dispersed stably 
in a suspension in a high concentration while being 
prevented from agglomerating. A given amount of pure 
water or deionized water is introduced into a reaction 
vessel. Nitrogen gas is passed through the vessel at a 
nitrogen flow rate of 300 cnrVmin for a given period 
while stirring the contents with a stirrer to remove the 
oxygen dissolved in the pure water. Thereafter, the 
water is allowed to stand in a nitrogen atmosphere. 
Subsequently, while the nitrogen atmosphere inside 
the reaction vessel is maintained, sodium citrate as 
a dispersion stabilizer, an aqueous MPS solution 
as a surfactant, and an aqueous anion solution and 
aqueous cation solution which are to be copreci pita ted 
as nanocrystals are added in this order with stirring. 
Thereto is added an aqueous sodium silicate solution. 
The resultant mixture is stirred arid allowed to stand 
in the dark in the nitrogen atmosphere. A vitrification 
inhibitor may be added to control the growth of a 
vitreous surface layer. 
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